esson 6

umulative Percentage
istributions




Questions To Consider =

What are cumulative percentage distributions?
8 How do you read and create cumulative distribution graphs and tables?

Key Terms

@ Cumulative percentage distributions
Cumulative percentage distribution table

@ Cumulative percentage histogram

& Cumulative relative-frequency distributions
B Cumulative relative-frequency polygon
Percentage ogive
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“Running Total” Of
Percentages

"You’ll be happy to hear that this is the last of the four
“distribution” lessons. Even better news is that cumulative
percentage distributions are sort of a combination of cumu-
lative frequency distributions (Lesson 4) and percentage
distributions (Lesson 5). Just take the characteristics of each
of those, combine them, and—voila—you have it! For the
record—ijust as percentage distributions can be referred to as
relative-frequency distributions, so can cumulative percent-
age distributions be referred tc as cumulative relative-
frequency distributions.

Remember the cumulative frequency distributions from Les-
son 4?7 They used sort of “running totals” that indicated
arnounts that were “less than” a class limit. And, in Lesson 5,
you saw tables that showed percentages, rather than actual
numbers, of occurrences in a set. Cumulative percentage
distributions are a combination of those two. Take, for exam-
ple, Table 6-1.

Table 6-1. Percentage Distribution

Percentage of households

income level 1975 | 1976 | 1977 | 1978 | 1979

Under $5000 19.9 178 | 165 | 147 | 13.2
$ 50005 9,999 224 214 | 202 | 184 | 164
$10,000-§ 14,999 20.5 12.1 180 | 166 | 159
$15,000-5 19.999 159 164 166 | 153 | 140
$20,000-5 24,999 9.6 10.7 1.5 | 122 | 124
$25,000-5 34.999 7.8 95 | 1156 | 13.8 | 156
$35.000-$ 49.999 2.7 3.5 4.5 6.0 8.3
$50,000-$100,000 1.2 1.6 22 30 42

Cumulative percentage
distributions display the
"running totals" of
cumulative frequency
distributions in a percentage
distribution format.

Cumulative Percentage Distributions « 6-3



Notice that this "less-than”

cumulative table shows

income levels from 0 to the

next income level.

Note that the body of the table contains percentages—not
actual counts. If you take that table and present it as a “less-
than™ cumulative (percentage) distribution, you get Table 6-
2.

Table 6-2. Cumulative Percentage Distribution

Percentage of housaholds

Income level 1975 1976 | 1977 | 1978 | 197¢
Under $5000 19.9 17.8 165 147 | 13.2
50-5 0999 43 9.2 367 | 331 | 296
§0-5 14999 - 628 58.3 547 | £9.7 | 455
$0-5 19.999 78.7 747 703 | 650 | 595
S0-S 24,999 88.3 854 | 818 | 772 | N9
m 34,999 96.1 949 | 933 | 910 | 875

49,999 988 984 | 978 | 970 | 958
$0-$100,000 1006 | 1000 |100.0 |100.0 |100.0

In 1977, 16.5% of households had an annual income of less
than $5,000; 36.7% had an annual income of $9,999 or less;
54.7% had $14,999 or less; 70.3%, $19,999 or less, and so on.
Note that in all years, 100% of households had incomes that
were less than or equal to the highest stated income.

That was an example of how you take a percentage distribu-
tion and create a cumulative percentage distribution, Tty the
next one yourself. Use Table 6-3 to create Table 6-4.

Look on the next page and check your figures against those in
Table 6-4a. : '

Table 6-3. Percentage Distribution For  Table 6-4. Do-lt-Yourself Cumulative
Do-lt-Yourself Cumulative Percentage Distribution
Percentage Distribution

Observations Observations
50, lavel racorded S0, level recorded
®pb) (%) (PPb) &

25 9 16 Loss than 40

40- 54 28 * 55

55- 69 16 70

70- 84 16 85

85- 99 8 100

100-114 4 115

115129 4 130
130-144 0 145
145-159 4 160
160-174 0 175

175-189 4 190
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Table 6-4a. Do-lt-Yourself Cumulative

Percentage Distribution
(answer)
Observations

(ppb) (%)
Less than 40 16
' 55 44
* 70 60
* 85 76
100 84
* 115 88
* 130 92
" 145 92
* 160 96
175 06
' 190 100

If your figures were correct, you can skip the next paragraph.

In the “less-than” table (Table 6-4), it’s easy to determine the
percentage of SO, levels that were less than 40 ppb; you can
read them directly from Table 6-3. Sixteen percent of the
readings were under 40 ppb. Todetermine the percentage that
were lessthan 55 ppb, youneed toadd the percentage thatwere
under 40 ppb (16%) to the percentage that were from 40 to 54
ppb (28%), whereupon you get a total of 44%. To determine
the percentage that were less than 70 ppb, add the percentage
that were from 55 to 69 ppb (16%), the percentage that were
from 40 to 54 ppb (28%), and the percentage that were less
than 40 ppb (16%). You’ll get 60%. You continue that
process for the other categories.

A percentage ogive (or cumulative relative-frequency poly-
gon) is the sarne as an ogive (Lesson 4), except that it’s based
on percentages rather than actual frequencies.

An ogive can be created for
percentages just as for actual
Jrequencies.
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The percentage ogive (Figure 6-1) below is a graphical
representation of the table you just filied in.

100 —

Observations recorded, %

IV O A S N S N N A
25 40 55 70 85 100 115 130 145 160175 190
SO, level, ppb

Figure 6-1. Percentage Ogive Based on Table 6-4a

A percentage ogive can be constructed either by using a
cumulative percentage histogram and connecting the mid-
points of the tops of each bar or by plotting those same points
withouthaving first constructed a histogram. The coordinates
of each point are the class mark (as the abscissa) and the
percentage (as the ordinate) of the interval. For example, the
coordinates of the first (left-most) point of Figure 6-1 are
(32.5,16); the coordinates of the next point are (47.5,44); and
so on for each of the points.

If you have either a cumulative percentage histogram or a
percentage ogive, you can construct a cumulative percent-
age distribution table from it. The class intervals can either
be taken from the widths of the bars of the histograms or be
figured out from knowing the class marks of each interval of
an ogive. The percentage can be determined either from the
height of each bar of a histogram or from the ordinate of each
point of an ogive.
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Actually, you’ve done this already (in Lesson 4) for an ogive,
but try it here for a percentage ogive. Take the information
from Figure 6-2 and construct a cuamulative “"less-than" per-
centage distribution table (Table 6-5). The correct dataare on
the next page.

You can make a cumulative
percentage distribution table
from either a cumulative
percentage histogram or a
percentage ogive.
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Distribution Table )

w Table 6-5. Do-tl‘-Yourself Cumulative
s Percentage Distribution
00 b— Z Table
ol / ,
Stze of particles Omm
® 70— / um) %)
E w B
50—
40
30—
o Y g
10 /
o

Cumuiative Percentage Distributions = 6-7




Table 6-5a. Do-lt-Yourself Cumulative Percentage
Distribution Table (answer)

Observations
Stze of pq)rllcles recorded
@m %)
- 0
0-£ 25
06" . 80
o8 20
a-10 100

Now that you know the basics about curnulative percentage
distributions, try your hand at the following three exercises.

The solutions to these exercises are on the next page.
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% 1. A cumulative percentage distribution shows a “run- I
| ning total” of percentages—the percentage of val- |
| ues either above or below a certain value. i
| |
| |
} 2. I
|
| | .
I * |
|
R |
I 8 I
| g |
2 |
| e |
i f: |
: o) I
|
| S I B B e |
| 100 200 300 400 500 600 700 800 900 |
| NO, concentration, ug/m® |
] | .
s :
Observations
NO, concentration recorded
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| 0- 9.9 0 |
| 100-199.9 18 I
| 200-299.9 30 |
J00-399.9 14
I 400-499.9 14 |
] 500-599.9 4 |
700-799.9 2 |
{ - 800-699.9 2 I
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